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Cla ims 22-44 are rejected under 35 U.S.C. . 12, firs, paragraph, as containing subject 
matter which was no, described in the specification i„ such a way as to enable one skilled in the 
art ,o which i, pertains, or with which i, is most nearly connected, to make and/or use the 



invention. . 



ion 



The disclosure ,s confusing in tha, , he electrode lead apparently has a lesser 
conductivity than the electrode, bu, a, the same time a lesser electrical resistance than the 
electrode. Wha, m a ,crial(s) of ,he elecrical lead would have .hose properties simultaneously? 
For example, alumina has virtually no ion conductvity, bu, i, also has a high e.ectiical resistance. 

The discussion in the paragraph connecting pages 2 and 3 of the specification is also 
confusing in ,ha, is appears to call for the electrode lead to have significantly higher internal 
resistance than me elecrrode, bu, a, the same time the electrode lead's interna, resistance is also 
reduced somehow. Funher, a higher interna, resistance for the electrica, lead compared to that of 
the electrode would appear to contradict claims 33 and 44. 

Claims 22-44 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point ou, and distinctly claim the subject matter which applicant regards as 



the invention. 



Claim 22, the wording in the last paragraph is vague. 1, would appear mat the language 
includes situation wherein .here is a minute amoun, „f a „„„, onic tmlMot ( , g . ^ fa 

.he elearode lead, albei. ,he overa.1 ionic conductivity of the electrode ,ead may be more than tha, 

of the electrode. 
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For example, the electrode lead may contain an amount X of an ion conductor A, while 
the electrode contains an amount Y of a different ion conductor B. Assume that B has an ion 
conductivity higher than that of A. However, if Y is significantly less than X, the net result may 
be that the electrode would have a lesser ion conductivity than the electrical lead. This situation is 
embraced by applicant's claim language, even though it is clearly antithetical to the gist of the 
invention. 

Similarly, in claim 33, the last paragraph wording embraces the situation wherein the 
electrode may contain a material that has a higher resistivity than that of a material in the electrical 
lead, but because its amount is significantly less than that of the material in the electrical lead, the 
electrical lead can end up with an overall higher resistance than the electrode. That scenario 
would appear to be antithetical to applicant's invention. 

Claim 44, lines 6-9 are vague. It is unclear if the material recited in lines 6-7 is the same 
material as that recited in lines 8-9. If yes, the same material would have lesser ion conductivity 
but also lesser resistivity. It is not evident what such a material would be. Alumina has virtually 
no ionic conductivity, but it has very high electrical resistance. 

Claims 32 and 43, last line does not read correctly. It is not evident what is the subject of 
the verb "including....". 

Claims 27 and 38, line 2, "increased porosity" is indefinite because the standard by which 
the increase is determined is not specified. 
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The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 22, 23, 25, 27, 28, 31-34, 36, 38, 39, 42-44 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kato etal 4,668,375. 

Kato discloses a solid electrolyte sensor comprising a heater and an electrode 1 1 with a 
lead 13-16-18. Layer 18 has a metal content higher than portions 13, 16 as well as electrode 1 1 
(which presumably has the same metal content as portions 13, 16). See col. 4, lines 3-65 and col. 
5, lines 24-46. 

Kato also discloses a second embodiment (fig. 3) in which layer 31 underneath layer 13 
has a higher ceramic content than layer 13. See col. 6, lines 15-49. In this case, layer 3 1 can be 
regarded to be the electrode, while layer 13, with the higher metal content, would be the lead. 
The fact that Kato does not intend layer 3 1 to be an electrode is irrelevant, because layer 3 1 is a 
conductor and is capable of acting as an electrode. 

In regard to claim 27, electrodes in solid electrolyte gas sensors are typically porous so as 
to permit a sample gas to reach the electrolyte through the electrodes. Therefore, the Kato 
electrode 1 1 is presumably porous. As for the term "as a result of adding a pore-forming 
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material", that is merely a product-by-process expression. The pore-forming material would not 

even be present in the final product. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 26, 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato etal 

'375. 

These claims differ by calling for the electrode lead to have a ceramic content of 20 
volume percent zirconia. 

Kato discloses zirconia volume percent of 40 and 10 at col. 5, lines 24-46. The value of 
20 volume percent is between these two values and would have been obvious in the absence of 
unexpected result. There is no evidence of any unexpected result in the instant case. 

Claims 24, 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato etal 
'375 in view of Radford etal 3,843,400 or Haecker etal 4,283,441. 

These claims differ by calling for electrode lead to contain 5-10 percent of alumina. 

Radford discloses incorporating 5% of alumina to a stabilized zirconia as a sintering aid. 
See col. 3, lines 5-10. Haecker discloses adding alumina to a cermet electrode composition. See 
col. 2, lines 23-46. It would have been obvious for Kato to add alumina to the ceramic 
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component of the electrical lead in view of Radford or Haecker, since the ceramic component 
comprises zirconia, the same as the ceramic to which alumina is added in Radford or Haecker, and 
would be expected to benefit from alumina as a sintering aid. 

Claims 27, 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato etal 
'375 in view of Schnaibel etal 6,346,277. 

These claims differ by calling for the electrode to have pores made by a pore-forming 
material. 

Schnaibel discloses it to be well-known to provide pores by first adding and then 
decomposing a pore-forming material. See col. 3, lines 30-43. It would have been obvious for 
Kato to derive pores in its electrode from a pore-forming material in view of Schnaibel. The 
incorporation of known features from analogus prior art is within the skill of the art in the absence 
of unexpected result. 

Claims 30, 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato etal 
c 375 in view of lino etal 4,943,330 or Kojima etal 5,895,591. 

These claims differ by calling for the heater to be in the same layer plane as an electrode. 

lino in figure 9 appears to disclose an electrode 108 in the same layer plane as a heater 
130. See col. 13, lines 12-29. Kojima (figure 6) appears to disclose electrodes 35 on the same 
layer plane as a heater 32. See col. 6, lines 46-65. It would have been obvious for Kato to place 
the heater in a same layer plane as an electrode in view of the secondary references in order to 
save space and material cost. 
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Claims 22, 32 are rejected under 35 U.S.C. 102(b) as being anticpated by Friese etal 
5,662,786 or Friese etal 5,435,901. . 

Friese c 786 discloses an outer electrode 1 with a lead made of a cermet comprising 
zirconia and platinum. See col. 3, lines 53-67. The electrode is presumably made of platinum, as 
electrodes for solid electrolyte sensors are typically made of (see col. 1, line 31 of the patent). 
Friese '901 also discloses an outer electrode 2 with a lead made of a cermet comprising zirconia 
and platinum. See col. 3, lines 29-44. Electrode is presumably made of Pt (see col. 1, line 36). 
In either Friese, the zirconia has an ion conductivity lesser than the Pt metal of the electrode. 

Claims 22, 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Friese etal 
'786 or Friese etal '901 in view of Kato etal 4,588,494 or Sano etal 4,379,741. 

If the Friese patents were construed as not to disclose the outer electrode to be made of 
Pt, applicant's claims differ in that respect. 

Kato '494 discloses Pt to be a common electrode material for a solid electrolyte sensor. 
See col. 4, line 55. Sano also discloses Pt to be a common electrode material for a solid 
electrolyte sensor. See col. 1, line 54. It would have been obvious for either Friese patents to 
addopt Pt as the material for its outer electrode, since the incorporation of known features from 
analogous prior art is within the skill of the art in the absence of unexpected result. 

DE 19837607, cited in the IDS of Aug. 15, 2001 has been considered to the extent of its 
drawings. 
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The examiner can be reached at 703-308-3329. His supervisor Nam Nguyen can be 
reached at 703-308-3322. Any general inquiry should be directed to the receptionist at 703-308- 
0661 . A fax number for TC 1 700 is 703-872-93 10. 
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Ta Tung 
Primary Examiner 
Art Unit 1753 



